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Abstract 
 
    In this project, acoustical foam materials 
are applied to form the composite plates, and 
the acoustical impedance of the composite 
plates are predicted and measured. First, 
Biot’s poroelasticity theory and finite 
element techniques are used to formulate the 
equations of motion of the poroelastic layer. 
Next, using the Timoshenko plate theory, the 
mode shapes and transmissibility functions 
of composite plates subjected to elactic 
restraints are derived.  It is found that the 
vibration level and the sound absorption 
capability of the composite plates can be well 
managed by adjusting the material 
coefficients as well as the dimensions of the 
poroelastic layer and the elastic restraints of 
the composite plates.  
 
Keywordporous composite plate, acoustical 
impedance, finite element, elastic restraints 
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